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GNP(Glycine Nitrate Process)& 188 (Lag7sStos)i-FeOssS B8, perovskite®] A-site deficiencyd] W& 5
Ag BA8] 8 x=0, 0.02, 0.04, 0.06, 0.082 s}o] YAt TE. SEM# XRD £4& S8l wdsia 234
o] He Fyo] PHERE BRI, 4385 AC impedance spectroscopy® 3] HEEE x=0.027}F 750°C
155 Qem*& 7V 981929, AC impedanceZ# G4] x = 0.0} 7HY v 2348 435 AuAE 7R 8
ATt o] A3} Perovskite®] A-site deficiency® 7FeHol wat At A¥ 2 FZo] ME) AZor o2 ¢ Axxet
B3 Ag 8438 A 4%e vF AL ¢ AdT

We synthesized and investigated (Lag7sS1q25)1..FeO0s5 perovskite oxides having different stoichiomety (x=0, 0.02, 0.04, 0.06,
0.08) as cathode materials. SEM images and XRD patterns reveal that the synthesized powder has uniform size distribution
and high degree of crystallinity. The electrochemical performances of the synthesized powders were investigated by AC
impedance spectroscopy. Both the electric conductivity and the electrochemical performance showed the highest properties
at the stoichiometry x=0.02. Finally, we concluded that the variation of A-site deficiency results in the variation of
the amount of oxygen vacancy and micro structure, which leads to the variation of electric conductivity and polarization
resistance.

Keywords : Glycine nitrate process, (Lag75S1025)1.4F€0s.5, Cathode, 4-Point de conductivity, AC impedance spectroscopy.
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Fig. 1. (a) SEM micrograph for LSF electrode layer coated on YSZ
electrolyte (b) Schematic diagram for 3-electrode cell configuration.
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Fig. 2. Powder XRD patterns for (LagssSro2s)1..FeQ;.s with various
A-site deficiency(A:x=0, B:x=0.02, C:x=0.04, D:x=10.06,
E:x=008,F: x=0.1).

Fig. 3. SEM micrographs of (Lags8ry,5)1..Fe0s.5 with various A-
site deficiency(A : x=0,B : x=0.02, C: x= 0,04, D : x=0,06, E : x = (.08,
F: x=0.1).
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Fig. 4. Electric conductivity of A-site deficient (Lag75Srg2s)FeOss

as a function of temperature{ @:x=0, 4:x=0.02, v:x=0.04,
&:x=0.06, m: x=0.08).

150

140

130 F

120

110 F

100

90 |

80

70 ;3 A 3 A i L
000 002 004 006 008 010 012

A-site deficiency (x, mol)

Fig. 5. Variation of electric conductivity at 700°C in air with respect
to x value,
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Fig. 6. Impedance spectra measured on the A-site deficient LSF electrodes at variation temperature (A : 800°C, B : 750°C, C: 700°C,

D : 650°C).
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Fig. 7. Equivalent circuit of the electrode reaction.
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Fig. 8. Arrhenius plots of the electrical conductivity of LSF as a function of temperature,
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Table. 1 Activation energies determined from high-frequency arc
and low-frequency arc

X Ea(eV) determined from R, Ea(eV) determined from R;

0 1.1093 1.7834
0.02 1.0375 1.3244
0.04 2.0302 1.445
0.06 1.5379 1.4845
0.08 1.347 1.6179
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